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Abstract
BACKGROUND:Gentiana lutea root is amedicinal herb that containsmany active compounds which contribute to physiological
eﬀects, and it has recently attracted much attention as a natural source of antioxidants. The aim of this study was to evaluate
the eﬀects on the colour, pH, microbial activities, sensory quality and resistance to lipid oxidation (through the thiobarbituric
acid method) during storage of beef patties containing diﬀerent concentrations of G. lutea. Fresh beef patties were formulated
with 0–5g kg−1 of G. lutea and 0 or 0.5 g kg−1 of ascorbic acid and packed in two diﬀerent atmospheres, Modiﬁed Atmosphere
1 (MAP1) andModiﬁed Atmosphere 2 (MAP2), and stored at 4± 1 ∘C for 10 days. MAP1 contained 20:80 (v/v) O2:CO2 andMAP2
contained 80:20 (v/v) O2:CO2.
RESULTS: G. lutea extracts possessed antioxidant activity measured by the ferric reducing antioxidant power and the oxygen
radical absorbance capacity assays. Beef patties containing 2g kg−1 of lyophilised G. lutea were stable towards lipid oxidation
in both atmospheres (P<0.05). Beef patties containing a combination of 2 g kg−1 G. lutea and 0.5 g kg−1 ascorbic acid showed
signiﬁcantly reduced changes in colour and in lipid oxidation (P<0.05).
CONCLUSION: The results from this study demonstrate the potential of G. lutea as a food ingredient in the design of healthier
meat commodities.
© 2014 Society of Chemical Industry
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INTRODUCTION
Nowadays there is growing interest in new sources of natural
antioxidants as components of a healthy diet and as a replace-
ment for synthetic antioxidants to maintain food quality. Buty-
lated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT)
are commonly used as synthetic antioxidants in the food indus-
try. However, their possible toxic eﬀects at high doses, which oﬀ-
set the beneﬁcial eﬀects of extending food shelf-life, have caused
concern.1 Oxidative deterioration commonly occurs in muscle
foods and aﬀects the sensory characteristics of meat such as
colour, ﬂavour, odour and texture, which limit shelf-life. It also
causes the loss of nutritional value and the generation of toxic
reaction products such as malonaldehyde (MDA).2,3 A substantial
number of studies have shown that the phenolic compounds from
plant extracts are potent antioxidants which successfully retard
lipid oxidation in meat products. Plant-derived antioxidants, such
asgrape seed, rosemary andherbextracts, are of particular interest
to food manufacturers because of their ability to delay the oxida-
tion process and to improve the nutritional quality of meat.3–5
The potential of Gentiana lutea to inhibit lipid oxidation of
muscle food has not been described previously. Thus, this research
has studied the eﬃcacy of lyophilised and powdered G. lutea
root to prevent deterioration of rounded beef patties during 10
days of refrigerated storage in two diﬀerent atmospheres: MAP1
and MAP2. MAP1 contained lower oxygen concentration [20:80
(v/v) O2:CO2] than MAP2 [80:20 (v/v) O2:CO2]. However, plant
extracts with natural antioxidant activity are not normally able
to provide suﬃcient protection against discoloration of meat
products. Therefore, a combination of G. lutea root products and
0.5 g kg−1 ascorbic acid (AA) has been studied for the ability
to prevent meat discoloration. Antioxidant eﬀects, pH, microbial
count, colour and sensory aspects were investigated in the study.
Assessment of antioxidant activity of G. lutea has been studied by
the determination of total phenol content (TPC), oxygen radical
absorbance capacity (ORAC) and ferric reducingantioxidantpower
(FRAP) assays.
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